Inhibition of phospholipase D of human platelets by protein tyrosine kinase inhibitors.
Protein tyrosine kinases (PTKs) of the src family are thought to play an important role in platelet signal transduction, but little is known about the targets of these enzymes in platelets. We determined that exposure of human platelets to pervanadate, an inhibitor of protein tyrosine phosphatases, caused an increase in the activity of phospholipase D (PLD), an enzyme that might be involved in signaling events leading to aggregation or secretion. To further investigate whether tyrosine phosphorylation is a step in the pathway of activation of PLD in response to thrombin, we tested the effects of a series of PTK inhibitors on the activity of platelet PLD. PLD was activated in response to 0.3 U/ml thrombin, and this activation was reduced by several of the PTK inhibitors, especially genistein, methyl 2,5-dihydroxycinnamate (MDHC), ST271, and the tyrphostins A25 and A47. In saponin-permeabilized platelets, we observed a marked inhibition of GTP-gamma S-stimulated PLD by many of the PTK inhibitors, consistent with the possibility that PTKs are involved in the regulation of PLD activity by a G-protein or small GTP-binding protein. MDHC did not affect PLD activity in permeabilized cells, which suggests that this compound might inhibit PLD in intact platelets via another pathway. The inhibitors were also tested for their effects on the phosphorylation of a peptide substrate of src-family PTKs in a platelet membrane preparation and in permeabilized platelets. Several of the compounds partially inhibited peptide phosphorylation in the membrane preparation and in permeabilized platelets, most notably ST271, ST638, and tyrphostin A25.(ABSTRACT TRUNCATED AT 250 WORDS)